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[57] ABSTRACT 

A laminated insulating and packaging material com- 
prised of a metal foil sheet bonded to a non-woven glass 
fiber paper-like sheet by a latex adhesive which result- 
ing laminate in certain embodiments is bonded to corru- 
gated cardboard to make fire-retardant packaging mate- 
rial. 

4 Claims, 3 Drawing Figures 
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INSULATING AND PACKAGING MATERIAL OF 
METAL FOIL-NONWOVEN GLASS FABRIC 

This application is a continuation-in-part of my appli- 
cation for Insulating Material of metal film bonded to 
non-woven glass fabric with ethylene/vinyl acetate 
copolymer adhesive, Ser. No. .178,794 filed Aug. 18, 
1980, U.S. Pat. No. 4,312,909 which application is a 
division of application Ser. No. 032,286 filed Apr. 23, 
1979 for Insulating Material and Process for Manufac- 
turing Same by Julius Shaw., U.S. Pat. No. 4,242.165. 

BACKGROUND OF THE INVENTION 
Field of the Invention 


10 


IS 


20 


The product and process disclosed herein reside in 
the field of insulating and packaging materials and pro- 
cesses for making same and more particularly relate to 
an improved, relatively thin material utilized for insula- 
tion especially in construction of electrical and/or heat- 
producing devices. 

Materials for heat insulation in the construction of 
electrical and/or heat-producing devices such as light 
fixtures have long been utilized. In the past they have 
often taken the form of non-combustible materials 25 
bonded to a backing, for example, asbestos fibers 
bonded to a metal foil. The advantage of asbestos is that 
it has high temperature and flame resistance. Unfortu- 
nately asbestos has been found to be a carcinogen and is 
no longer a favored miateriai for the manufacture of 30 
such relatively thin insulating materials. Currently in 
use is ceramic paper, but this material is extremely ex- 
pensive and its widespread use is thereby limited. 

SUMMARY 

It is an object of the present invention to provide an 
improved, relatively thin material in laminate form and 
a process for producing same that can be utilized for 
insulating purposes and have light and heat reflecting 
properties. 

It is a further object that the material of the present 
invention can be supplied in sheets, rolls or pieces cut to 
a desired shape. 

It is another object of this invention to provide a fire 
and heat resistant material which will neither rot nor 45 
corrode, will have flexibility to conform to the areas of 
its use and yet not have any harmful characteristics. 

It is a further object of the present invention to pro- 
vide a low-density insulating material that is both di- 


non-woven glass fiber paper-like material 12: The metal 
foil of this invention which can be aluminum foil or 
other equivalent metal foils, can be provided in a thick- 
ness of 0.0007 in. to 0.005 in. The non-woven glass fiber 
paper-like material can be provided in the range of 6.010 
in. to 0.500 in. The laminate of this invention has a wide 
range of uses utilizing such glass fiber paper-like mate- 
rial in a thickness of 0.015 in. which is bonded to a 0.001 
in. aluminuni foil. A plasticized ethylene vinyl acetate 
co-polymenr emulsion or equivalent latex acrylic is 
used as an adhesive to bind the metal foil to the glass 
fiber paper-like material. One such adhesive is supplied 
by American Finish and Chemical Co. of Chelsea, 
Mass, and has a product number of SRD870. Equivalent 
adhesive materials can include vinyl acetate homo- 
polymers which make use of plasticizers to soften the 
film formed to improve flexibility of the laminate such 
as phthalate esters, phthalyl glycolates or phosphate 
esters. In the process of manufacturing the insulating 
laminate of this invention, one can utiUze rolls of metal 
foil such as alununum foil and rolls.of a non-woven glass 
fiber paper-like material, the rolls being of substantially 
equal width. In FIG. 2 aluminum foil web 20 is passed 
over a resilient rubber roller 22 above which is disposed 
a knife 24. Positioned before knife 24 is adhesive 25 
resting upon foil web 20 which passes under knife 24. 
Knife 24 is disposed aboye roller 22 and web 20 approxi- 
mately 3.5 mils so as to allow some adhesive 25 to be 
carried on web 20 under knife 24, Rubber roller 22 helps 
to allow for any unevenness in the web to protect knife 
24. The adhesive can be mechanically applied before 
the knife or can be ladled into position. As the web of 
foil passes thereunder, the adhesive forms a film 
35 thereon. It has been found that a knife height of 3.5 mm. 
cited above avoids the formation of any bubbles or bare 
spots upon the foil web and provides for an even dis- 
persement thereon of the adhesive. If too much adhe- 
sive is used, it is wasteful and also can affect the flexibil- 
40 ity of the laminate. Disposed above the foil web is a roll 
containing the glass fiber paper-like web in the thick- 
' ness and dimensions cited above. The glass fiber paper- 
like web is passed under an expander roller 28 to re- 
move wrinkles and then under a marriage roller 30 
which it mates with foil web 20 and the laminate thus 
formed passes over an idler roller 32, The glass fiber 
paper-like web 26 and foil web 20 are further com- 
pressed together with the adhesive forming a bond 
therebetween, the adhesive being forced from the bot- 


mensionally stable and lightweight and which can be 50 torn web into the interstices of the glass fiber paper-like 


utilized in a variety of areas such as electric lighting 
fixtures, electronic equipment, and the like. It is a fur- 
ther object to provide an improved fire-retardant pack- 
aging material especially useful for packaging chemi- 
cals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a segment of the 
laminate of this invention. 


material. The laminate is passed over a series, preferably 
six, of can rollers 34, each composed of stainless steel 
heated usually by steam to a temperature range of 225" 
F.-240" F. which heat treatment cures the adhesive for 
55 a more permanent bond. It has been found that if the 
laminate dries without sufficient heat, over a period of 
time the polymers in the adhesive will not properly 
bond and the laminate will separate. The laminate upon 
exiting from the last can roller 34 is then rolled upon a 


FIG. 2 is a perspective view of the apparatus for 60 take-up reel 36. The glass fiber paper-like material may 


manufacturing the laminate of this invention. 

FIG. 3 is a cross-sectional view of the packaging 
material laminate. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

The insulating material of this invention seen in FIG. 
1 is a laminate comprised of a metal foil 10 bonded to a 


65 


be somewhat thicker before lamination as there is a 
certain amount of compression which takes place in the 
process of this invention. The laminate material after 
curing can then be utiUzed. 

The laminated rolls are usually spread out into sheets 
for large applications or can be die cut into discrete 
shapes for particular uses in electrical apparatuses. Un- 
derwriters Laboratory has approved the use of the lami- 
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nate of this invention insofar as there is no danger of 
fire. It has been found that the laminate of this invention 
can be used successfully with temperatures up to 600° F. 
and the metal foil provides good reflectance of both 
light and infrared rays in applications where such prop- 5 
erties are desirable. 

FIG. 3 illustrates an embodiment wherein the above 
described laminate is bonded to a Kraft paper of 30-90 
lbs by the same methods as described above and this 
resulting laminate is bonded to an A, B, C or D single or 10 
double-wall corrugated cardboard. The resulting mate- 
rial can be manufactured into fire-retardant containers 
for all kinds of products but is especially useful for 
chemicals. Seen in this view is foil 40 bonded by adhe- 
sive 42 to glass fiber 44 which is bonded to Kraft paper 15 
46. This resulting laminate is then bonded to the corru- 
gated cardboard by the same bonding techniques as 
described above. The corrugated layer AS of the corru- 
gated cardboard is bonded to the outside layer 50 by 
adhesive 45 by standard methods used in the industry to 20 
produce corrugated cardboard. 

Although the present invention has been described 
with reference to particular embodiments, it will be 
apparent to those skilled in the art that variations and 
modifications can be substituted therefor without de- 25 
parting from the principles and spirit of the invention. 

I claim: 

1. A laminate for use in insulation of electrical appara- 
tuses comprising: 

a metal foil sheet such as aluminum foil, having a 30 
thickness of between 0.0007 in. and 0,005 in.; 

a non-woven glass fiber paper-like sheet having a 
thickness of between 0.010-0,500 in.; and 

a plasticized ethylene vinyl acetate co-polymer emul- 
sion-type adhesive bondmg said metal foil sheet to 35 
said non-woven glass fiber paper-like sheet 

2. An insulating device comprising a discrete section 
of material comprised of a metal foil of 0.0007-0.005 in. 
adhesively secured by a latex acrylic adhesive such as a 

40 


plasticized ethelene vinyl acetate co-polymer to a non- 
woven glass fiber paper-like sheet having a thickness in 
. the range of 0.010-0.500 in. 

3. A laminate for use as packaging material compris- 
ing: 

a metal foil sheet such as aluminum foil, havmg a 
thickness of between 0.O0O7-O.OO5 in.; 

a non-woven glass fiber paper-like sheet having a 
thickness of between 0.010-0.500 in.; 

a sheet of Kraft paper of a weight between 30-90 lbs; 

a sheet of corrugated cardboard of either single or 
double-wall type; and 

a plasticized ethylene vinyl acetate co-pqlymer emul- 
sion-type adhesive bonding said metal foil sheet to 
one side of said non-woven glass fiber paper-like 
sheet and one side of said sheet of Kraft paper to 
the other side of said glass fiber sheet and said 
corrugated cardboard to the other side of said 
Kraft paper. 

4. A method of producing a fire-retardant packaging 
materia] comprising the steps of: 

providing a metal foil sheet such as aluminum foil 

having a thickness of between 0.007-0.005 in.; 
providing a non-woven glass fiber material having a 

thickness of between 0.010-0.500 in.; 
providing a volume of latex acrylic adhesive; 
bonding said metal foil to said non-woven glass fiber 

material with said adhesive; 
providing a sheet of Kraft paper of between 30-90 lb. 

stock; 

bonding said Kraft paper to said glass fiber material 
on the side opposite said metal foil with said adhe- 
sive; 

providing, a sheet of corrugated cardboard of either 

single or double-wall type; and 
bonding said cardboard to said Kraft paper on the 

side opposite said glass fiber material. 


45 


50 
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[57] ABSTRACT 

Conductive container for electronic devices, con- 
structed of paperboard having a conductive coating or 
layer or impregnant extending from the inside to the 
outside of the container, with a sandwiched thin metal 
foil in effective contact with the conductive material. 

12 aaims, 7 Drawing Figures 
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itself and that charge can become the source of a spark 

CONDUCTIVE CONTAINER or static discharge spike when the package is opened 

and the device is exposed. 

This is a continuation-in-part of application Ser. No. It is an object of the present invention to effectively 

778,398 filed Sept. 20, 1985, now abandoned. 5 deal with the two interferences identified above (emi 

This invention relates to the protection of goods and rfi) in a container of the kind disclosed in my afore- 

which can be damaged by a discharge of static electric- said patents; specifically it is an object of the present 

ity and by other electricd phenomenon to be explained, invention to assure that any induced current created on 

particularly fields due to electromagnetic and radio the shield may be drained or grounded, 
frequencies. 10 

With the advent of microcircuitry and the use of ™^ DRAWING 

integrated circuits incorporating metal oxide semicon- FIG. 1 is a perspective view of a typical container 

ductors, complimentary metal oxide semiconductors, constructed under the present invention and represent- 

field effect transistor silicone chips, related microcir- ing one embodiment; 

cuitry and electronics where threshold voltages or po- 15 FIG. 2 is a plan view of the development of a carton 

tentials may be five or ten volts or even less, the devices blank to construct the container shown in FIG. 1; 

are hypersensitive to electrical current or emf values FIG. 3 is a schematic view of the formation of a web 

which cannot be avoided in every day life. Examples of of paperboard for constructing the container; 

such unavoidable interferences are small charges built FIG. 4 is a sectional view on a greatly enlarged scale 

up on a person's body as- the result of mere movement 20 of one of the liners used to construct the container; 

across an insulated surface, electromagnetic waves and FIG. 5 is a perspective of another embodiment; 

radio frequencies. FIG. 6 is a sectional view, enlarged, on the line 6 — 6 

I have effectively coped with the electrostatic phe- of FIG, 5; and 

nomenon under the disclosures according to my U.S. FIG. 7 is an enlarged portion of FIG. 6. 

Pat. Nos. 4,160,503, 4,211,324 and 4,293,070, Practice 25 A typical container contemplated under the present 

under these patents has amounted to considerable com- invention is illustrated in FIGS. 1 and 2, identified by 

mercial success and it can be safely stated that in many reference character 10. The container ID is a six-sided 

instances the cartons of those patents have been adopted carton having a top wall 12, a bottom wall 14, end walls 

as standard practice by some of the largest companies in 16 and 18, side walls 20 and 22 (double thickness, 

the world. 30 folded) and a closure flap 23 with tuck-in ears 24 and 25. 

Briefly stated, the disclosure in the Ohlbach patents The carton or box 10 is for illustrative purposes only, 
listed in the foregoing paragraph are concerned with The container in actual practice will vary considerably 
creating a carbon black circumvalate trap by which any in dimensions, depending upon the electronic device to 
electrostatic charge is trapped in the carbon black coat- be encapsulated and protected by the carbon black 
ing or layer and is either bled off to ground or circulates 35 circumvalate to be described hereinafter. 1 preferably 
harmlessly until the charge decays to a harmless or rely on a corrugated construction of E-flute or equiva- 
meaningless value. However, the conductive carbon lent strength because this form is easy to manufacture 
black is not necessarily an effective shield against elec- and has excellent physical strength. For a stronger box, 
tromagnetic and radio frequencies. The electronic de- B-flute, C-flute and double-wall thicknesses may be 
vices inside the container (chips or microcircuitry) can 40 used. However, the carton could as well be constructed 
also be damaged or rendered useless by a field of radio from so-called chip-board of suitable strength, or it 
frequency or electromagnetic waves. In the industry could be built up from an appropriate number of thick- 
these phenomena are termed emi (electromagnetic in- nesses of paper laminae such as double wall, as long as 
terference) and rfi (radio frequency interference). The there is a metal shield for protecting the device from 
interferring field alone, without any current flow, 45 electromagnetic interference or radio frequency inter- 
whether emi or rfi, can itself be the source of damage, ference and as long as there is a layer of conductive 
known as electrical overstress. On the other hand, if the carbon black (or equivalent particulate conductor) safe- 
device is moved within the field, then by KirchofTs guarding the devices against a discharge of static elec- 
law, a current is induced in the device^which itself may tricity and affording effective contact with the metal 
be strong enough to damage or ruin the chip or the 50 liner as will be explained. 

circuitry. Shielding an electronic device or the associ- Referring to FIG. 3, a paperboard web 30 is formed 

ated circuitry (herein both are referred to as the "de- in the usual fashion from an intermediate corrugated 

vice") to prevent interference from an electromagnetic paperboard flute 32 sandwiched between a pair of op- 

or radio source is known: U.S. Pat. Nos. 2,766,920 and posed paperboard liners 34 and 36, adhesively joined in 

2,899,050; also the article in the publication ITEM, 1983 55 the usual manner constituting no part of the present 

entitled "Shielding — Coating Options in the Eighties." invention. The liners are supplied from large rolls 34R 

In brief, the device is surrounded by a thin metal foil and 36R. 

(e.g. aluminum foil) and the metal foil by absorption of The opposed planar surfaces of the two hners 34 and 

the field (capture) or mere reflection of the field or 36 are coated with conductive carbon black dispersed in 

internal re-reflection (resonance) greatly reduced the 60 a suitable varnish, such as employed in a printer's ink. 

chances of damage of the device due to electrical over- The carbon black dispersion may be applied by being 

stress or due to the creation of an unwanted current roller-coated by opposed rollers 42 and 44. The coating, 

under KirchofTs law. However, since the metal foil is a an emulsion composed of carbon black and the suitable 

conductor, it itself is subject to Kirchoff*s law, namely, vehicle, such as the printer's ink varnish, may also, 

that a conductor moving within a field will create a 65 alternatively, be applied to the liners 34 and 36 before 

current; and if the foil is sandwiched between insulators, the liners are shipped as rolls. Thus the liner material 

the phenomenon of a capacitor is created. In any event, may be coated with carbon black before being joined to 

the hazard is present, namely, a charge on the metal foil the corrugated filler 32, rather than afterwards as 
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shown in FIG. 3. This is a matter of economics and faces in contact, whereby the circumvalate trap for 
manufacturing capability. static electricity is in reality a continuum from the mside 

The preferred conductive particles are VULCAN to the outside container so that any static discharge may 
XC-72LR conductive carbon black supplied by Cabot be conducted to ground from either the inside or the 
Corporation: 98.5% by weight fixed carbon (1,5% vola- 5 outside of the container. . , ^ . 

tiles). 19 millimicrons mean diameter, log volume resis- The metal foil shield safeguards the con^ned device 
tivity (Ohms-cm) in the range ofabout 2.3-6. This fea- against electromagnetic interference and radio fre- 
ture of the present invention, in practice, is the same as quency interferences. These interferences m reality are, 
disclosed in my aforesaid patents. of course, fields capable of inducing a current should 

After the paperboard web has been constructed, in 10 the device within the contamer be moved withm the 
whatever form, whether corrugated, chip board, paper field. The shield also safeguards tne device agamst elec- 
lamination or otherwise, of the preferred strength for trical overstress by the very presence of the field itself 
physical protection of the devices contained therein, the in a static state, regardless of any current induced. How- 
web is then employed as a source of the carton blank, ever, the shield itself is a conductor capable of support- 
FIG 2 The blank is then die-cut along a continuous 15 ing an induced current but this current, if created, will 
perimeter edge as 48 and is scored along the fold lines as be drained to the conductive carbon black layer on the 
50 When separated from the web, the carton blank may outside due to its being in effective contact with the 
be shipped to the user in the flat state or it may be carbon black layer supported on the inner liner of the 
erected, depending upon different modes of production. corrugated blank from which the container is erected, 
shipment and use. - 20 Also, and again because the carbon black layers are m 

In accordance with the present invention, and again contact with one another, there is no chance of aii elec- 
in the instance of a corrugated box. one of the Uners 34 trostatic discharge, from whatever source, reaching the 
and 36 (or both of them, if one wants to go that far) is contained device which, as noted above, can be over- 
employed as a support for the metal foil shield. This is stressed and damaged by voltages as low as five to ten 
shown on a greatly enlarged scale in FIG. 4 without 25 volts, if not lower. 

attempt to show relative dimensions. In FIG. 4 it is There are two ways such draining of the current or 
assumed the liner 36 is to be employed as the foil sup- charge can take place. First, because the paper layers 62 
port. Thus, as part of the manufacture of the liner 36, a are quite thin there will uivariably be some spot, a spot 
ihin metal foil 60 is cemented or otherwise bonded at least, where the carbon black is m effective contact 
between thin sheets of paper 62. The exposed sheet of 30 with the foil, especially when humidity is high because 
paper 62 is the surface that will be coated with a carbon the paper itself then becomes a conductor. But more 
black layer 64 by roUer 44. but again the liner 36 with importantly, when the carton is constructed there wiU 
carbon black layer 64 may be manufactured beforehand, be one or more folds presentmg a bare edge of the foi 

' rolled and shipped to take the place of the roll 36R, in direct contact with a carbon Wa°k surface as will 
FIG 3 Therefore, FIG. 4 may be considered a frag- 35 now be explained m connection with FIGS. 4-0. 
ment of a longitudinal section of web 30. In any event, The container 70 shown in FIG. 4 is intended to 
when the blank, FIG. 2. is die-cut and scored, the carton illustrate that the invention may be apphed to a five- 
blank to be separated will be characterized by continu- walled container constituting an assembly tray or stor- 

' ous areas of conductive carbon black with a metal foU age bin for electronic parts subject to damage by the 
of continuous area sandwiched therebetween. 40 same phenomena discussed above. 

The foil has a thickness of the order of 0.0001 of an The container 70 will be obtain^ in the same manner 

• Inch, and may be more or less. Aluminum is preferred as explained in connection with FIGS. 2 and 3 except 
but foils of iron and other metals are also available as a when the carton blank is scored and die-cut there wOl 
substitute. The paper support 62 is also thin, and in fact be no provision for a top or lid 12. front closure flap 23. 
is sufTicienUy thin that when humidity is high there is 45 nor tuck-in ears 24 and 25. The parts deemed the same 
effective conductivity contact between the metal foU 60 are denoted by the same reference characters employed 
and the carbon black coating 64 which necessarily im- in FIGS. 1 and 2. 

pregnates and penetrates to some extent at least a por- FIG. 5 is an enlarged secUon taken on the line ^5 at 
tion of the liner sheet to which it is applied. However. one side of the container 70. FIG. 4. and FIG. 6 is an 
as will be explained below, there is even more assurance 50 enlargement of a portion of FIG. 5. 
the foil will be in effective contact with the carbon Refernng now to FIG. 6. the bottom wall 14 is shown 

on an enlarged scale compared to FIG. 5 and so is the 

As noted above, the erected and folded carton may fold-over end wall 20. This fold-over, as will be evident 
be of almost any geometry. It may be of one panel thick- in FIG. 5. constitutes a strengthening flap at the end. 
ness such as shown in my aforesaid patents, or it may be 55 and the free die-cut edge 20E isin conUct with the 
of double-wall thickness, especially at the sides, which inside surface ofthe bottom walL^ 
is the form of construction here iUustrated. edge 60E of thelmetal/oil 60 w^^^^^^^ m e^ec^ve e lectn- 

Stippline in FIGS. 1 and 2 indicates the carbon black cal contact with the carbon black layer 64 at the mside 
coSum^urfaces. of the container, such contact assuring that any charge 

There is to be electrically conductive contact be- 60 or current induced on or m the foil will be drained to 
tween the carbon black on the inside and the carbon the carbon black surface 64 and from thence to the 
black on the outside of the carton, and this may be carbon black layer 34 on the outside surfaceof the 
readily achieved by virtue of either double-wall folds or container, where it may be dramed to ground. The end 
ears on the closure flap, with carbon black on an inside wall 18, FIG. 7, wUl also present a die-cut edge of the 
surface in contact with the carbon black extending to an 65 contained foil to carbon black surface 64. 
outside surface of the folded container. Indeed, when Because the carton blank is die-cut and because the 
the ears 24 and 25 are tucked into the sidewall fold slots carbon black surfaces are continuous, and because the 
as 20S FIG. 1. there are four conductive carbon sur- interposed metal foil is continuous, the die-cut edges 
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inherently expose an edge of the metal foil. Therefore 5. A container according to claim 4 in which the 
what has been been explained in connection with the paperboard container is constructed of corrugated pa- 
tray form of the invention, FIG. 4, where the die-cut perboard characterized by an intermediate sheet of 
edge of the metal foil 60 effectively accounts for drain- corrugated paperboard sandwiched between inner and 
ing any induced charge on the foil applies equally well 5 outer paperboard liner sheets, the liner sheets bearing 
to the form of the container as shown in FIG. 1. Thus it conductive carbon black dispersed in a varnish, and the 
can be readily imagined, FIG. 1, that when the end flaps "^^tal foil being positioned between the Uner sheeu. 
or ears 24 and 25 are tucked into their respective slots as ^- ^ contamer accordmg to claim 5 m which the 
20S the die-cut edges of the metal foil, at the exposed "^^^^ ^f^^ effective contact with the liner at the 
edges of the ears 24 and 25. will be in effective contact 10 inside of the contamer. ^ 

with the conductive carbon black layer at the inside ^ l ^ P^P^^board container having at least five walls 

surface ofthe carton; this applies equally well to the end defijung an enclosure for protecting electronic goods 

wall 18 and fold-ov^r Haps 20 and 22 of FIG. 1. ^^"^Ijf^f ^ '^^'^'J^ """^r due to electrostatic 

T t- • 1 1 * J J J J discharge, due to electromagnetic field interference or 

Hence while I have illustrated and described pre- to interference from a radio frequency field, con- 
ferred embodiments of my mvention, it is to be under- ^^^^^^^^ ^^^^ ^ paperboard blank, said paperboard 
stood that these are capable of variation, modification y^^j^ ^n its opposed planar surfaces presenting continu- 
and other equivalent practice. jay^rs of conductive carbon black positioned adja- 

I claim: cent a metallic foil and so united to the blank that any 

1. A six-walled paperboard container for protecting electric charge on the metal foil will drain to said car- 
electronic goods contained therein from damage due to bon black layer, said blank being so folded as to present 
electrostatic discharge, due to electromagnetic field at least five walls collectively defming a cavity for the 
interference or due to interference from a radio fre- electronic goods, at least one of said walls including a 
quency field, constructed from a flat paperboard blank, die-cut edge exposing an edge of the metal foil in 
said paperboard blank on its opposed t)lanar surfaces contact with a carbon black layer on an interior surface 
presenting continuous layers of conductive carbon of the container so that any current induced by either 
black and of which at least one carbon black layer is in field on the foil will be conducted to the exterior of the 
effective contact with a metallic foil therebeneath and container via said metal edge-to-carbon black contact 
united to the blank so that any electric charge on the and from thence may be drained to ground. 

metal foil will drain to said one carbon black layer, said 8. A container according to claim 7 characterized by 
blank being so folded as to present five walls and a ^in intermediate sheet of corrugated paperboard sand- 
closure wall joined thereto collectively presenting said wiched between inner and outer paperboard liner 
six-walled container defining a cavity for the electronic ^^eets, the outside surfaces of the liner sheets being 
goods, the closure wall when closed having at least one ^^^^^ ^ith conductive carbon black dispersed in a 
flap with its carbon black layer in contact with the 35 varnish, and the metal foil being positioned between the 
carbon black layer on an interior surface of the con- ^^^^ sheets. , . « . , . , , 
tainer so that any current mduced by either field on the ^' ft ?;^"^^*"f.^ according to claim 8 m which the 
foil will be conducted to the exterior of the container "^^^ [°^\!'^^ ^^^J^^^".^ 1^^^^ associated 
via said flap contact and from thence may be drained to with the Imer at the mside of the container, 
eround paperboard contamer for protecting electronic 

2. A container according to claim 1 characterized by goods contained therein from damage due to electro- 
an intermediate sheet of l>rrugated paperboard sand- Ta^.f^^^^^^^ 

wiched between imier and outer paperboard Imer ^^^^^ paperboard blank presenting a continuous 

sheets the outside surfaces of the hner sheets bemg ^ conductive carbon black which is positioned 

coated wi^ conduc ive car^^^ black dispersed m a 45 adjacent a metallic foU united to the blank to enable any 

varmsh, and the metal foil bemg positioned between the ^^^^^^^ ^j^^^^ ^^^^^ ^^^^ 

Imer sheets. ^. ^- ^ bon black layer, said blank being so folded as to aflbrd 

3. A contamer according to claim 2 in which the ^ container having at least five walls collectively defin- 
metal foil is m effective contact with the Imer at the ^ ^^^^ electronic goods with the carbon 
mside of the contamer. 50 ^lack layer on the inside in contact with a carbon black 

4. A su-walled paperboard container for protecting s^ri^ace on the outside, and said container being further 
electromc goods contamed therem from damage due to ^ folded as to present at least one flap having an edge 
electrostatic discharge, due to an electromagnetic field of metal foil in contact with a carbon black surface of 
or due to a radio frequency field, constructed from a the inside of the container, whereby any current in- 
paperboard blank, said paperboard blank presenting a 55 duced on the foil will be conducted to the exterior of 
continuous layer of conductive carbon black which is in the container via said contact so the induced current 
effective contact with a metallic foil united to the blank may be drained to ground. 

so that any electric charge on the metal foil will bleed to n. a container according to claim 10 in which the 
said carbon black layer, said blank being so folded as to paperboard container is constructed of corrugated pa- 
afford five walls and a closure wall joined thereto col- 60 perboard characterized by an intermediate sheet of 
lectively presenting said six-walled container defining a corrugated paperboard sandwiched between inner and 
cavity for the electronic goods with the carbon black outer paperboard liner sheets, the liner sheets bearing 
layer extended from the inside to the outside of the conductive carbon black dispersed in a varnish, and the 
container and with a carbon black surface on the out- metal foil being positioned between the liner sheets, 
side in contact with a carbon black surface on the inside, 65 12. A container according to claim 11 in which the 
whereby any current induced on the foil will be con- metal foil is in effective contact with the Uner at the 
ducted to the exterior of the container via said contact inside of the container, 
so the induced current may be drained to ground. • ♦ • • • 
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[57] ABSTRACT 

The invention concerns a sheet like composite material 
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or gluing wherein at least one of the webs is made of 
metal, and a method and apparatus for continuous man- 
ufacture of said composite material. 
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interengaging profiled roUs and whereby at least one 
SHEET TYPE COMPOSITE MATERIAL AND flat sheet metal web is pulled from a second supply roll 
METHOD AND APPARATUS FOR and is continually conducted into engagement and con- 

MANUFACTURING THE SAME nected with the corrugated sheet metal web. 

5 In the case of a glued connection between the sheet 
The invention concerns a sheet type composite mate- metal webs it is advantageous to bum off the faces to be 
rial, as well as a method and an apparatus for manufac- glued to one another before the gluing step, preferably 
turing such composite material, that consists of at least through the use of a gas flame, m order to remove resid- 
one profiled material web and at least one flat material ual oil from the rolls and to prepare the gluing surfaces 
web which webs are connected to one another in the 10 for the applied glue. Especially in the case of using a hot 
vicinity of their coengaging surface portions. melt material as the glue a better adhesion of the glue to 

A composite material of this kind in which the pro- the sheet metal webs is achieved in this manner. Subse- 
filed web is corrugated and the webs consist of paper quent to the burning off step the sheet metal webs are 
has been known for a long time as corrugated card- brushed with rotating metal brushes shifting in the axial 
board. The strength of such corrugated cardboard is 15 direction in order to clean the sheet metal webs of resi- 
however relatively limited. For example, if a piece of due from the burning off process and to roughen the 
corrugated cardboard of a few millimeters gauge is surfaces of the webs to obtain a better adhesion of the 
loaded with a compressive force acting in its plane the glue. 

piece will buckle under a relatively small force. There- In the case of using a hot melt material as the glue the 
fore, corrugated cardboard, at least that of relatively 20 corrugated sheet metal web is preferably profiled by 
small wall thickness, is used primarily for packmg and means of heated profiling rolls. The application of the 
decoration purposes, and not for the manufacture of glue advantageously follows in such a way that the 
constructions which are exposed to relatively high previously melted glue is applied in the form of a film to 
forces. Moreover, corrugated cardboard is sensitive to oppositely running driven heated gluing rolls by means 
dampness and is combustible, to name only two disad- 25 of an elongated slot nozzle, one of which gluing rolls is 
vantages, which forclose its use for many construction brought into engagement with the corrugated sheet 
purposes. metal web. The gluing rolls are heated, according to the 

The object of the invention is to provide a composite type of hot melt material used, to about 180' to 260" C. 
material of the foregoing kind that possesses a high The wave crests of the corrugated sheet metal web take 
mechanical strength and a good resistance to weather 30 from the continuous film on the gluing roll only about 
with a small raw material requirement and a low twenty percent of the glue. The removed glue is con- 
height, stantly replenished by means of the elongated slot noz- 

This object is acWeved in accordance with the inven- zle and the flow through the nozzle is so controlled ^at 
tion by at least one of the material webs being made of only the removed glue is made up for to thereby inhibit 
metal. Even a composite material in which otJy one of 35 charring of the hot melt material on the gluing rolls, 
the material webs is made of metal while the other web In order tq make certain that a imiform thin supply of 
is or the other webs are made of paper possesses a con- glue results only on the crests of the corrugations of the 
siderably higher strength and weather resistance in sheet metal the gluing rolls are brought into engage- 
comparison to customary corrugated cardboard that it ment with a portion of the corrugated sheet metal web 
can be used for many purposes where corrugated card- 40 which is still in engagement with one of the profiling 
board is not usable. rolls. Thus the corrugated sheet metal web is held in a 

Preferably all of the material webs consists of metal. definite position relative to the gluing roll. 
The profiled material webs can be uniformly corru- The flat sheet metal web is preferably preheated, 
gatedorprovided with a nubby profile on both sides. In pressed against the corrugated sheet metal web pro- 
the following description, a corrugated metal web is 45 vided with glue and subsequently cooled in such a man- 
referred to, however the invention is not limited to such ner that the pressmg together and the cooling occurs 
a web. The material webs can be glued to one another over a section of the corrugated sheet metal web which 
or, so far as the material webs all consist of metal, can is still received on one of the profiling rolls. For one 
also be connected to one another by welding or solder- thing, in proceeding in this manner a backup roll can be 
ing 50 used for pressing the flat sheet metal web to the corru- 

The composite material made of metal webs possesses gated sheet metal web without, even at high pressing 
a strength which is comparable with that of metal sheets pressures, either deforming or distorting the corrugated 
of relatively larger gauge. Therefore, to produce a com- sheet metal web. For another thing, through this pre- 
posite material having a similar strength with respect to ferred sudden cooling of the flat or smooth sheet metal 
mechanical stress the metal webs used in the manufac- 55 web before the loosening of the corrugated web from 
ture are required to have only a very small gauge the profiling or riffling roll it is assured that the hot melt 
thereby requiring an essentially smaller quantity of raw material is hardened to such a degree that a secure 
material and therefore also achieving an essentially adhesion is obtained which prevents the two sheet metal 
lower weight in comparison to a massive sheet of simi- webs from being displaced from one another as the 
lar size or strength. If the corrugated web is connected 60 corrugated sheet metal web is pulled from the profiling 
only at one side with one flat web a material is produced roll. 

that exhibits a high strength under loading in the longi- The cooling of the flat sheet metal web takes place 
tudmal direction of the corrugations but which how- preferably by means of a cooled contact roll rolling on 
ever is easily formed about an axis running parallel to the free surface of that web. Because of the insulating 
the longitudinal direction of the corrugations. 65 air cushions in the canals enclosed by the corrugations 

The material of the invention can be made in a contin- and the low heat conduction in the corrugated sheet 
upiis manner whereby one sheet metal web . is pulled metal web itself the temperature of the corrugated sheet 
from a first supply roll and corrugated between two metal web remains high enough in the vicinity of its free 
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wave crests that they can still be connected to another The sheet metal webs can also be connected to one 

flat sheet metal web through the use of a hot melt mate- another through the use of a two component glue, for 

rial. This takes place for example in such a way that the example an epoxy glue or a phenol glue. In th^ toe 

composite material consisting of the corrugated sheet sheet metal webs are dso burned off and brushed m the 

metd web and one flat sheet metal web is continually 5 above <iescribed way The glue appbc^^^^ 

moved over a flat supporting surface, that after the in such way that the flat J "^.^^^^^^ 

application of glue to the free wave crests of the corru- and provided with a film of hardener and that u^^^^^ 

gated sheet mftal web, for example in the above de- quently the second g^ue component is aPPj'^d shgh^^^ 

Sed manner, a second heated sheet metal web is warmed by / ^^^^/PP^^^^^ 

continuany.moved to the composite mater^ ^d 10 f^.^^^^^^ 

pressed agamst it. and that ^e ^'"^Pf'tef^^^^ "iSP' about sufficient Jtial adhesion to hold the 
sisting of the three shee me^ w^^^^^ ^^^^ ^^^^^^^ The corrugated 
cooUng can be accomplished in such a t^^t on ^^^^^ ^^^^^ ^ 
one side of the "^^^'^f ^^^tenal ^^^^^^^ ^^^^^ j^^, ^^ove de- 
from the canals formed by die corrugated sheet metj ^ ^^^^^ ^^^^ ^^^^ ^^j^ 
web and on the other side of the matenal web cold air J^^^^^ ^^^^ ^^^^^^^^^ 
is blown into the canals. The resultmg composite mate- j^^^ J ^^e glue material, 
rial can then be divided mto plates ^d stacked. manufacturing a three layered compos- 
If the corrugated sheet metal web is connected to .^^ ^tcml the third material web is made available in 
only one flat sheet metal web the resultmg matenal can ^ .^^^ described and is guided to a com- 
be rolled up on a roll. In this case the matenal t^en material web driven over a flat supporting sur- 
from the profiling roll can be additionally cooled to 

achieve a quicker hardening of the hot melt material. j^j^^ driven between heating devices, 

Preferably the material webs are glued to one another ^ example infrared heaters, and heated from above 

using a polyamide glue material which effects a very below to about 260" C. Thereafter they are stored in 

permanent connection between the material webs with ^ insulated chamber until entirely hardened. Because 

a small quantity of glue. of the good insulating properties of the air enclosed in 

The glue material may be applied in a very simple ^^le profiles the cooling of the stack proceeds only very 

manner by means of a polyamide foil which is inserted slowly. 

between the material webs and heated to the melting ^^^^^ obtain a composite material that is resis- 

temperature of the polyamide material. Of course, this ^oth high temperature and to the effects of 

method of application uses more polyamide material chemical substances it is advantageous that the sheet 

than is really necessary since the flat material web and metal webs are soldered to one another. This can for 

the corrugated material web only engage one another 35 example be achieved in such way that the sheet metal 

over small portions of their surfaces. web to be profiled and/or the flat sheet metal web is 

An essentially smaller usage of polyamide glue may coated with solder on the face which is to engage the 

be achieved by extruding the polyamide glue near the other web, that after the profding and the cutting to 

location past which the two material webs are driven length of the profiled sheet metal web a piece of the 
and by having the glue wiped onto the wave crests of 40 same as well as at least one piece of one flat sheet metal 

the corrugated material web from a lip extending along ^veb are laid upon one another, and that the so laid up 

the extruder opening. The speed of extrusion from the ^eb pieces are then heated in a high vacuum to the 

extruder is so regulated that each time a wave crest melting temperature of the solder and subsequentiy 

moves past the lip of the extruder opening exactiy the cooled. Preferably the cooling is achieved through the 
amount of glue is wiped from the lip as is necessary for 45 use of a cold protective gas. For economy in working, 

the gluing of the material webs together along the wave the sheet metal pieces to be connected to one another 

crest. are advantageously stacked in a plurality of layups upon 

The previously described type of gluing is particu- one another so that the entire stack can be heated in an 

larly well suited for a composite material that consists of evacuatable container or room by means of radiation 
at least one metal web and one or more webs of paper. 50 heat The temperature can be supervised by a tempera- 

Thereby, for example, a composite material like a kind ture sensor inserted into the center of the stack, 

of corrugated cardboard can be manufactured in which The sheet metal webs can also be connected to one 

at least one of the outer flat material webs consists of a another by welding. Preferably the welding is achieved 

thin metallic foil. This results in a material which is by means of an electron beam welder. Such a method 
relatively moisture-resistant in comparison to custom- 55 allows a continuous processing of the mventive com- 

ary cardboard. posite material. Preferably the comigated sheet metal 

The use of a polyamide foQ offers also the possibility web is so welded with the first flat sheet metal web that 

to make an initial material which then can be used for the electron beam engages the comigated sheet metal 

manufacturing objects of different fonns. The initial web in its wave troughs or valleys. Thereby we dmg 
material consists of a comigated material web and a flat eo can be accomplished without producing visible welding 

material web glued to the comigated web wherein the tracks on the outer side of the flat sheet metal web. In 

free side of tiie corrugated web is coated with a polyam- the welding of the second flat sheet metal web these 

ide foU. This material for example, can be wrapped welding tracks cannot be avoid- ed. 

around a thin walled tube with tiie polyamide foU carry- . The sheet metal webs can also be welded to one an- 
ing side of the cornigated material web adjacent tiie 65 other in other ways, for example through projection 

tube and can be glued to the tube by heating so that in welding or through the use of a laser beam, 

this way a tube fonned of composite material can be A device for manufactunng tiie myentive composite 

produced material through electron beam welding mcludes, m 
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accordance with the invention, a high vacuum chamber which a thinner film of glue is formed. The wave crests 

with an input opening for the sheet metal webs to be of the profiled metal web 10 which tangentially come 

connected to one another and an outlet openmg for the into engagement with the gluing roll 26 take off about 

composite materialman input and an output lock, profil- twenty percent of the glue film so that a small line of 

ing rolls arranged in the high vacuum chamber for 5 glue remains on the wave crests of the sheet metal web. 

profiling the corrugated sheet metal web as well as The glue which is used in this manner is supplemented 

guide rolls for guiding together the sheet metal webs to by the elongated slot nozzle. By a controller for the 

be joined and at least one electron beam welding device elongated slot nozzle flow through it is controlled so 

the electron beam of which is preferably controlled in that the flow is only as much as actually required in 

accordance with the continuous speed of the material 10 order to avoid the accumulation and charring of glue 

webs so that it is not only deflectable along the length of material on the heated glue rolls 24 and 26. 

the corrugations but is also deflectable transversely of a second sheet metal web 32 is pulled from another 

the corrugations. The locks are advantageously divided supply roll (not shown) over training rolls 34 and 36. 

into several chambers so that the vacuum is increased xhe training rolls and 34 and 36 may be heated if de- 

stepwise from chamber to chamber. Also, an individual 15 ^^^^ Alternatively or additionally a heating apparatus 

input lock can be provided for each of the sheet metal 3g jg provided and arranged coaxkl to the training roll 

webs. , 36. The' sheet metal web 32 after leaving the training 

In order to avoid the sealing problems associated 35 ^ pressed against a portion of the corrugated 

with locks, the supply rolls for the metal webs can dso ^^^^ j^^^ which still lies in the profiling roll 16 

be located inside of the high vacuum chamber. The high 20 of a pressure roll 40. Behind the pressure roll 

vacuum chamber must further be equipped with a shield ^ transport direction, is a cooling roll 42 which 

against the x-rays : emitted during the electron welding. engages the outer side of the flat sheet metal web 32 and 

Further features and advantages of the mvention will ^^^j^ it off in a sudden or shock-like manner, so that the 

be apparent from the foUowing descnption which m ^^^^ material at the glue locations between the flat 

association with the accompanying figures explam the 25 ^^^^^ metal web and the wave crests of the corrugated 

invention by means of exemplary embodunents. ^j^^^^ ^^y^ hardened to such an extent that the 

FIG. 1 is a schematic side view of an apparatus for ^^^^^ ^^^^ 3^ ^^nch are connected to 

manufacturing a composite matenal by glumg together ^^^^^ ^ adequately firmly adhered to one an- 

a corrugated sheet metal web and a flat sheet metal web. ^^^^ connected sheet metal webs can now be 

FIG. 2 is a ^^^^^''''.l^'^}f'f^^J^^^^ pulled from the profiling roll 16 by means of the sche- 

manufacturmgacompositematendof t^^ matically represented finger 44 and pulled onto a table 

webs, which are comiected to one another by electron ^^^^^^ supporting surface 46. Here the resulting 

be^ weldmg. . composite material 48 is entirely cooled by means of a 

FIG. 3 IS a schematic representation of the steps m a ^ ^^^^ ^ ^^^^^^ 

process for soldenng the sheet metd webs. 35 ^ PP J ^^^^^^ ^^^^ 

HG.4isaviewsmiUartoFIG.lbutshowmgglmng ^J^^J^^^r hefting flie sheet 

by means of a polyamide foil. -^i 

by means of an extruded polyamide ^^-.^^ ^ about an axis iLiing perpendicular to its longitudinal 

FIG «>s_aperspect.ve v.ewof a^,o«rf^ 40 therefore ckn be rolled up onto a roU. 

matenal using a matenal web provided with a nubby hq^^^^, ifa^o^posite^terialistobemadein which 

P'?™- „ . ^ ■ e ^,t^ri«t the corrugated sheet metal web has flat sheet metal 

FIG. 7 IS a perspective view of a compositematenal uic vu.iuga.v,u ,• , „^t„. sn ie 

• \. notorial «,^Kc webs on both of its sides the cooling apparatus 50 is 

"l^fSrrStp^- shot in FIG 1. a first 45 omitted. Instead of this at i^ place a fi^er glue ^pU- 
sheet xnetod web 10 U pulled from a supply roll (not cation apparatus is arranged in order to apply glue to 
SrlToverTtodning^^er 12 and fed to the nip of the stUl wann comigated sheet metal web. Former a 
^oTofding rolls 14 and 16 which have comigated third sheet mrtal w^b is conducted to the corrogated 

with uniform waves which extend parallel to sheet metal web and ?y means of a p^ 
Liraxesand which engage one another like gears. By 50 of t^^^^^^ 

its passage through the nip of the rolls the sheet metal the table 46. The ooohng of the resulting .three-teyer 
web 10 receives a corr4x)nding comigated proffle composite matenal then takes place by blowjng cool a^ 
S wav^rests nmning^J«ndicular to its lon^itudi- through the hollow spaces or canals inside the compo^ 
direc^on ^ material. Here also the removed heat can be used 

The nrofiling or fluting rolls 14 and 16 as well as the 55 again. . . 

traSgroll if may be beatable ones. Additionally or FIG- 2 shows m a sch«nat.c way ^j^p^^^r 
alternatively thererto a heating apparatus 20 is provided manufactunng a three-kyer composite matenal 
?SS prSig roU 14 to hJa? the sheet mVtal web wherein tiie three sheet metal webs a.^ connected to 
lObymea^ofheltedairorinfraredrays. one fmoth^ by i^L'^^^^^t^f. 

By means of a gluing apparatus indicated generally at 60 mcludes a high vacuum chamber 52 wift an entra?ce 54 
22 a hot melt material is appUed to wave crests of the for the input of three sheet meta^ webs 56 58 and 60 and 
profiled sheet metal web 10 which still Ue on tiie profil- with an ouUet 62 for the exit of the finishai composite 
ing roll 16. The glue appUcation apparatus includes two material 64. At the entrance and the outlet of the high 
hMted gluing rolls 24 and 26 which rotate above a glue vacuum chamber 52 are vacuum locks 66 and 68. re- 
coUecting container 28. A thin film of premelted hot 65 spectively. , u r.r • ii j <• 

melt material is applied to the gluing roll 24 by means of The middle sheet metal web 56 is pulled from a sup- 
an elongated slot nozzle 30. The hot melt mass is trans- ply roll 70 over guide rolls 72 into the vacuum lock 66 
mitted from the gluing roU 24.to the gluing roll 26 on and lead to profiling rolls 74 and 76 which are profiled 
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in the same way as the profiling rolls 14 and 16 of FIG. 
1 and give the sheet metal web 56 a corrugated profile. 

The bottom sheet metal web 58 is pulled from a sup- 
ply roll 78 and by means of the guide rolls 80 in the 
vacuum lock 66 as well as the guide rolls 82 in the high 
vacuum chamber 52 are driven into engagement with 
the undersurface of the corrugated sheet metal web 56. 
An electron beam welding apparatus 84 is arranged 
above the corrugated sheet metal web 56 and welds the 
sheet metal web 56 and the sheet metal web 58 to one 
another, the electron beam 86 being so controlled that 
the resisting weld joint runs along one of the valleys of 
the sheet metal web 56. In this way no welding tracks 
appear on the free outer surface of the sheet metal web 
58. 

The third sheet metal web 60 is driven from a supply 
roll 88 over guide rolls 90 in the vacuum lock 66 and 
guide rolls 92 in the high vacuum chamber 58 to the 
corrugated sheet metal web 56 at a point behind the 
electron beam welding machine 84 in the transport 20 
direction, and from above this machine, and is welded 
to the corrugated sheet metal web by means of another 
electron beam welding apparatus 94. The electron beam 
96 is so controlled from above the sheet metal web that 
the sheet metal web 60 and the corrugated sheet metal 
web 56 are welded to one another along the lengths of 
the crests of the corrugations. The resulting composite 
material made of the three sheet metal webs welded to 
one another leaves the apparatus through the outlet 62 
and the outlet lock 68. Thereafter it can for example be 
cut into plates of desired size with the help of metal 
saws or the like. 

The locks 66 and 68 are represented only as simple 
blocks. In practice, these locks in general as a rule are 
divided into several chambers successively connected 
to one another in which a gradual transition from atmo- 
spheric pressure to the pressure of the chamber 52 is 
obtained. 

Instead of only one input lock 66 there can also be 
one input lock for each of the sheet metal webs. Fur- 40 
ther, the supply rolls 70, 78 and 88 could be arranged 
inside the high vacuum chamber 52 to avoid the prob- 
lems of introducing the material into the high vacuum 
chamber 52 by means of locks. 

FIG. 3 shows in schematic form the manufacture of 45 
composite material plates in which the sheet metal 
pieces are soldered to one another. The sheet inetal web 
98, which becomes the profiled middle web, is pulled 
from a supply roll 100 and subsiequently runs through a 
solder bath 102 in which it is provided with a solder 50 
coat on both of its sides. Thereafter the web 98 is pro- 
filed between profiling rolls 104 and 106 and cut to 
length. A piece 108 of the profiled sheet metal web and 
two flat sheet metal web piieces 110 are laid upon one 
another as shown and are stacked with similar layups 
each also made of three sheet metal pieces. The stack 
112 so made is loaded with a weight 114 and heated in 
a pressure chamber 116 under high vacuum by means of 
a heat radiation source (not shown) to the melting tem- 
perature of the solder. The temperature can be super- 
vised by a temperature sensor 118 located in the center- 
of the stack 112, The creation of the vacuum in the 
pressure chamber 116 is achieved by means of a vacuum 
pump (not shown), connected to a pipe 122 which can 
be shut off by a valve 120. Upon the melting of the 65 
solder the three sheet metal pieces of each layup be- 
come joined together, whereupon a cool protective gas 
is introduced into the pressure chamber 116 through a 


25 


30 


35 


55 
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further pipe 124, which may be shut off through a valve 
126, to cool off the sheet metal webs and the solder. 
Thereafter the finished composite material plates may 
be taken from the pressure chamber. In this way com- 
posite material plates with for example a length of 
twelve meters and a width of 1.3 meters can be manu- 
factured quickly and easily. 

A multitude of applications can be offered for the 
material manufactured in the previously described way. 
In automobile construction the material of the invention 
allows a substantial saving of material and weight to be 
achieved without, as for example in the case of using 
plastic, compromising strength and/or safety. 

In the manufacture of pipes or ducts for ventilation 
and air conditioning equipment or installations it be- 
comes for example possible to cut the material on site 
and to fabricate the pipes and ducts at the construction 
site whereas previously the pipe and duct sections had 
to be preworked in a workshop because the sheet metal 
previously used had to be formed to give the pipe or 
duct parts necessary rigidity. Moreover, the material of 
the invention has a high heat insulation effect because of 
the air entrapped in the corrugation canalsi 

The apparatus shown in FIG. 4 differs from that of 
FIG. 1 only with regard to the apparatus for applying 
the glue material. Therefore, similar parts have been 
given similar reference numbers and are not explained 
again. 

Instead of the glue applymg apparatus generally indi- 
cated at 22 a single roll 128 is provided which guides a 
polyamide foil 130 from a supply roll (not shown) into 
place between the corrugated web 18 and the flat web 
32, The polyamide material may be a copolyamide with 
a working temperature of about 260 . 

In FIG. 5 the parts which are the same as ones in 
FIG. 1 have been given the same reference numbers and 
are not further explained! Instead of the glue applying 
apparatiis 22 according to FIG. 1 an extruder 132 
(shown only schematically) is provided, through the 
extrusion slot 134 of which the polyamide glue material 
is extruded. The extruder 132 has a lip 136 over which 
the extruded glue flows. The gap between the forward 
edge 138 of the lip and the wave crests of the material 
web 18 is of such size that the wave crests which move 
past the forward edge 138 of the lip 136 wipe the flow- 
ing material from the lip. The gap measures about 1/10 
mm. The speed of extrusion of material from the ex- 
truder is controlled in dependence on the speed of the 
corrugated material web 18 running past the lip 136 so 
that for each wave crest only so much material flows 
over the lip 136 as is necessary to reliably glue the cor- 
rugated web 18 along the wave crest to the flat web 32. 
It is also to be emphasized that the extruder 132 natu- 
rally could also be arranged vertically to facilitate the 
flow of the extruded material over the free edge of the 
Up 136. 

FIG. 6 shows in a perspective schematic view a sec- 
tion of a composite material consisting of two flat mate- 
rial webs 140 and an intermediate profiled web 142, 
wherein the profiled web 142 has a nubby profile with 
hubs or bosses 144 on both of its sides. The nubs natu- 
rally can have any desired shape different from the 
illustrated one. 

FIG. 7 shows finally in a perspective section a com- 
posite material suited to high loads which consists of 
three thin material webs 146 and two corrugated mate- 
rial webs 148, each of which corrugated webs is ar- 
ranged between two of the. webs 146 so that their wave 
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directions are arranged perpendicular to one another. and cooling said two sheet metal webs continuously 
According to the required rigidity more than two over- driving the now joined pair of webs over a flat support- 
lying corrugated material webs can be used, in which ing surface, applying glue to the free profiled crests of 
case the wave directions of neighboring corrugated the profiled web, continuously driving a third heated 
material webs cross one another. Also it is possible to 5 flat sheet metal web and bringing it into contact with 
lay the corrugated material webs 148 directly on one said free profiled crests and pressing it against said now 
another without an intermediate flat material web 146 jomed pair of webs, and then cooling the so-formed 
and to connect the corrugated material webs directly to . three layered layup and cutting it to size, 
one another. 2. The process defined in claim 1 further character- 
The composite material of the invention with a total 10 -^^^ g^id gi^g being a thermoplastic polyamide mate- 
thickness of only a few millimeters and a low weight 

exhibits an exceptionally high strength and load bearing 3* ^he process defined in claim 1 further character- 
ability, j^ed by extruding said glue near the location at which 
I clami: , ^ ^ . said first and second sheet metal webs are brought to- 
1. A process for makmg a sheet type composite mate- 15 ^^^^ ^ ^ extending along an ex- 
nal charactemed by Uie steps of pullmg a first sheet opening by the wave crests of said profiled web. 
metal web from a first supply roD and profding it be- ^ the pro^s defined in claim 1 further character- 
tween two mterengag^ng profiling rolls at least one of . j , i . • j i ^ i * j • 
which is heated, pSfi a second flat sheet metal web ^ P^y^S ^^"^ ^PP^^f^^ rumung dnven 
from a second supply roU and continuously guiding it 20 glumg roUsby means of an elongate 
into contact with the profiled sheet metal web. gluing ^ fdm and bnngmg one of s^d «lumg rolls mto en- 
said two webs to one another whUe they are continu- gagement with the wave crests of said profiled web near 
ously brought into contact with one another by means the location at which said two webs are brought to- 
of a hot melt material serving as a glue material, heating ^^r^^ j j • , • 
said first web in advance of its reaching said profiling 25 5. The process defined m clami 4 further character- 
roUs, heating said second sheet metal web in advance of ^^ed m that the glue applying roll engages a portion of 
its being brought into contact with said profiled web, the profiled web which is positioned on said one of said 
applying said glue to said profiled web prior to said first profiling rolls. 

and second webs being brought into contact with one ^- ^ process according to claim 1 further character- 
another, said step of hinging said first and second webs 30 ized in that the step of cooling off said first and second 
into contact with one another being performed while webs after their being brought into contact being ac- 
the portion of the profiled web at which the contact complished by means of a cooled contact roll engaging 
takes place is still positioned on one of said profiling the free surface of said first flat sheet metal web. 
rolls, pressing said two sheet metal webs to one another 7. A process as defined in claim 1 further character- 
as they are brought into contact with one another and 35 ized in that the step of cooling off said three layered 
thereafter cooling them off, said steps of pressing and layup is achieved at least in part by conducting cooling 
cooling off" being performed while the involved portion air through the hollow spaces in such three layered 
of said profiled sheet metal web is positioned on, said layup. 

one of said profiling rolls, after said steps of pressing « ♦ ♦ « ♦ 
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